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(sj) Powder Inhaler. 

(5?) A powder inhaler comprising a housing defin- 
ing a storage chamber for holding powder, a 
dispensing chamber from which powder can be 
drawn by inhalation, and means for transferring 
a measured dose of powder from the storage 
chamber to the dispensing chamber character- 
ised in that the means for transferring a 
measured dose of powder from the storage 
chamber to the dispensing chamber comprises 
a metering member (20) having a recess (44) of 
predetermined volume and being reciprocally 
movable between a first position in which pow- 
der from the storage chamber (14) can enter the 
recess and a second position in which powder 
in the recess is transferred to the dispensing 
chamber and wherein the metering member is 
movable by means of a plunger (16) movable at 
right angles to the metering member and having 
a cam surface (72) engaging the metering mem- 
ber so that depression of the plunger causes the 
metering member to move from its first to its 
second position, the metering member being 
spring biased to return to its first position on 
release of the plunger. 
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This invention relates to powder inhalers, particu- 
larly for powdered medication. 

The invention relates in particular to . powder 
inhalers of the kind comprising a housing defining a 
storage chamber for holding powder, a dispensing 
chamber from which powder can be drawn by inha- 
lation, and means for transferring a measured dose of 
powder comprise a member movable from a first posi- 
tion in which powder from the storage chamber can 
enter a recess in the member, and a second position 
in which the recess is open to the dispensing cham- 
ber. These inhalers usually rely on the powder falling 
from the recess into the dispensing chamber, or being 
drawn from the recess by the flow of air when the pow- 
der is inhaled. 

It is an object of this invention to provide an 
improved powder inhaler. 

According to the present invention there is pro- 
vided a powder inhaler of the kind referred to, in which 
the means for transferring a measured dose of pow- 
der comprises a metering member having a recess of 
predetermined volume and being reciprocally mov- 
able between a first position in which powder from the 
storage chamber can enter the recess and a second 
position in which powder in the recess is transferred 
to the dispensing chamber and wherein the metering 
member is movable by means of a plunger movable 
at right angles to the metering member and having a 
cam surface engaging the metering member so that 
depression of the plunger causes the metering mem- 
ber to move from its first to its second position, the 
metering member being spring biased to return to its 
first position on release of the plunger. 

The inhaler may also be provided with a scraper 
member which engages in the recess as the metering 
member moves to its second position to scoop pow- 
der from the recess into the dispensing chamber. 

Preferably, the scraper member is fixed to the 
housing, the recess being open at one end so that as 
the metering member moves to its second position the 
scraper member enters the recess, and there is pro- 
vided a keeper member which closes the open and 
end of the recess when the metering moves to Hs 
seond position. 

The keeper member may be reciprocable in a slot 
formed in the metering member so as to move trans- 
versely to the direction of movement of the metering 
member, the keeper member being moved by 
engagement with part of the housing as the metering 
member moves between its first and second posi- 
tions. 

The inhaler may include an agitator member 
which in the first position of the metering member cov- 
ers the recess in the metering member and which is 
moveable to uncover the recess as the metering 
member moves from its first position towards its sec- 
ond position, the agitator member having at least a 
portion within the storage chamber so that movement 



of the agitator member assists the flow of powder from 
the storage chamber into the recess in the metering 
member. 

Suitably, the agitator member is connected to the 

5 metering member so that it moves in a direction oppo- 
site to that of the metering member In one form of the 
invention, a pinch roller mounted in the housing is 
positioned between the agitator member and a sur- 
face of the metering member so that movement of the 

10 metering member in one direction moves the agitator 
member in the opposite direction. 

The metering member may be formed in two 
parts, one being stationary and one being reciprocally 
moveable between the first position and the second 

15 position and having an aperture therethrough forming 
the recess, the aperture being so positioned as to 
carry powder from the storage chamber to the dis- 
pensing chamber which is formed by a depression in 
the stationary part of the metering member. The mov- 

20 able part may also contain a second aperture which 
positioned above said depression in the stationary 
part when the movable part is in its first position. 

Preferably, the metering member is movable hori- 
zontally in a lower part of the housing, a mouthpiece 

25 extends upwards alongside the mouthpiece and the 
plunger movable vertically alongside the storage 
chamber. This provides a particularly compact form of 
the inhaler. 

The inhaler may also be provided with an indi- 
30 cator to indicate the number of doses used. This may 
be effected by a ratchet and gear mechanism which 
moves round one position each time the plunger is 
activated. The indicator which may be a series of num- 
bers or a bar which increases in thickness with an 
35 increasing number of doses taken can be viewed 
through an aperture in the side of the inhaler. 

In order to prevent the powder from becoming 
damp caused by moisture exhaled from the patients 
mouth the tower part of the housing may be provided 
40 with a desiccant chamber for containing a substance 
such as silica gel which will absorb any moisture. 

The invention will now be described, by way of 
example, with reference to the accompanying draw- 
ings in which: 

45 Figure 1 is a cross-section through an inhaler in 

accordance with the invention. 
Figure 2 is a view similar to Figure 1 but showing 
the inhaler following depression of the actuating 
plunger, and 

so Figure 3 is a cross-section through another 

inhaler in accordance with the invention. 
Referring to the drawings, an inhaler for pow- 
dered medication comprises a housing 10 defining an 
inhalation passage 12, a storage chamber 14, an 
55 actuating plunger 1 6 and a metering member 20 mov- 
able in a lower part of the housing. 

The inhalation passage 12 extends upwards from 
a partition wall 22 to a mouthpiece 1 1 . The wall 22 has 



2 



EP 0 488 609 A1 



an aperture 24 through which powder can be supplied 
to the lower part of the inhalation passage. At one side 
of the aperture, the wait 22 is bevelled at 26 to form a 
scraper, the function of which is described below. The 
storage chamber 14 extends upwards alongside the 
inhalation passage 12, separated from it by a wall 28. 

The metering member 20 is movable horizontally 
in a space between a lower wall 30 of the housing and 
the partition wall 22 and the bottom of the storage 
chamber 14. The metering member 20 is movable be- 
tween a retracted position, shown in Figures 1 and 3 
and an actuated position shown in Figure 2. A com- 
pression spring 32 biases the metering member to its 
retracted position. The metering member 20 in Fig- 
ures 1 and 2 is formed in its upper face with a shallow 
recess 40, bounded at one end by a vertical wall 42 
and at the other end by one face of a keeper 46. The 
keeper 46 slides in a vertical slot 48 in the metering 
member 20, between a normal position shown in Fig- 
ure 1 , in which it projects above the lower face 44 of 
the recess 40, and a retracted position, shown in Fig- 
ure 2, in which it is dear of the recess. The lower face 
44 of the recess 40 is at the same level as the edge 
27 formed by the bevel 26 on partition wall 22, so that 
as the metering member 20 moves to the position 
shown in Figure 2, the edge 27 moves along the lower 
wall of the recess. The keeper 46 is moved between 
its upper and retracted positions by engagement of a 
lower bevelled face 47 of the keeper with a ramp 50 
formed in the housing. A return mechanism, such as 
a spring, may be provided to hold the keeper in con- 
tact with the ramp. 

The recess 40, defined between wall 42 and the 
face of keeper 46 is of a predetermined volume, cor- 
responding to the measured dose of powder which is 
to be transferred from the storage chamber 14 to the 
inhalation passage 12. 

A powder agitator 60 is slidable horizontally in the 
housing immediately above the metering member 20. 
A pinch roller 52 mounted in the housing engages the 
lower face 62 of the agitator 60 and also a face 54 on 
the metering member 20, so that as the metering 
member 20 moves between its retracted and actuated 
positions, it rotates the roller 52 to move the agitator 
60 in the opposite direction. 

As shown in Figure 1 , when the metering member 
20 is in its retracted position, the agitator 60 has a por- 
tion projecting into the storage chamber 14, and the 
lower face 62 of the agitator closes the recess 40 in 
the metering member 20. As the metering member 20 
moves to its actuated position, the agitator 60 is with- 
drawn to uncover the recess 44. A projection 64 on the 
agitator is provided to agitate and loosen the powder 
as the agitator moves, to assist the powder to flow into 
the recess 44 as the member 20 moves back to its ret- 
racted position, as described below. The end 66 of the 
agitator is similarly bevelled to assist the flow of pow- 
der into the recess 44. 



The actuating plunger 16 is slidable vertically in 
a guide passage formed between an outer wall 70 of 
the housing and the storage chamber 1 4. The plunger 
16 is formed with an inclined lower cam face 72 which, 

5 when the plunger is depressed, engages the metering 
member 20 to move it from its retracted to its actuated 
position. On release of the plunger, it is returned to its 
upper position by movement of the metering member 
under the action of return spring 32. At the upper end 

10 of the plunger is a cap 74 which forms a button which 
can be pressed by the user's finger to actuate the 
inhaler. 

In use, the storage chamber 14 is filled with pow- 
dered medication. To inhale a dose of the medication, 
15 the user presses plunger 16. As the metering member 
20 moves from its retracted position to its actuated 
position, the keeper 46 is withdrawn, and the scraper 
formed by the edge 27 of wall 22 moves along the bot- 
tom of the recess 40 so that powder in the recess is 
20 scooped into the bottom of the inhalation passage 1 2. 
On release of the plunger, the metering member 20 is 
moved back to its retracted position by spring 32. In 
this position, the metering member still doses the bot- 
tom of aperture 24, whilst the keeper 46 is returned to 
25 the position shown in Figure 1 , irr which it engages the 
side wall 28 of the inhalation passage, so that powder 
in the inhalation passage cannot escape. The powder 
in the inhalation passage is inhaled through the 
mouthpiece 11, the powder being carried by the flow 
30 of air drawn into the inhalation passage through suit- 
ably positioned vents (not shown). 

As the metering member 20 is moved back to its 
retracted position by the spring 32, the recess 40 
moves to its position in the storage chamber 14 and 
35 powder flows into the recess to refill it During this 
movement, the agitator 60 is also moved back to the 
position shown in Figure 1. Movement of the agitator 
60 loosens powder in the chamber 14 to assist the 
flow of powder into the recess 40, and the agitator also 
40 acts as a scraper, pushing powder into the recess 40 
and dosing the recess to hold the powder in the 
recess when the metering member 20 and agitator 60 
reach the position shown in Figure 1. During actuation 
of the inhaler, as the metering member 20 moves from 
45 its retracted position and the agitator 60 is withdrawn, 
powder in the recess 40 will again come into contact 
with powder in the storage chamber 14, which may 
help to ensure that the recess 40 is completely filled. 
Referring to Figure 3, the metering member is for- 
50 med of a movable part 201 and a stationary part 202. 
Movable part 201 has two apertures, 80. 81 . Aperture 
80 is a predetermined volume, corresponding to a 
measured dose of powder which is to be transferred 
from the storage chamber 14 to the inhalation pas- 
55 sage 12. When movable part201 is in its second posi- 
tion the powder is deposited in depression 82 formed 
in stationary part 202. Aperture 81 allows the powder 
in depression 82 to be inhaled through inhalation pas- 
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sage 12. As an alternative, movable part 201 may be 
short enough to leave depression 82 exposed to inha- 
lation passage 12 when it is in its first position. In this 
case aperture 81 would not be needed. 

Dose slide agitator 78 is provided to agitate the 
movable part 201 as it reaches it second position to 
assist the powder to deposit in depression 82 in the 
dispensing chamber. 

Figure 3 also illustrates a counring mechanism 
83. This comprises actuating finger 84, indexing gear 
85 which is connected via a worm drive 90 to gear 
wheel 86. Each time plunger 16 is actuated, finger 84 
moves indexing gear 85 round and this in turn, via the 
worm drive rotates gear wheel 86. Gear wheel 86 will 
rotate once during the life of the medicament in the 
inhaler. For instance if the inhaler contains 220 doses, 
a 1 0 toothed indexing gear wheel 85 and a 22 toothed 
gear wheel 86 would be suitable to provide for one 
complete rotation of gear wheel 86 after the 220 
doses. A dosage indicator is provided on the wheel 
which is seen through aperture 87 and show how 
many doses have been used. 

The lower part of housing 1 0 provides a desiccant 
chamber 76 for containing a desiccant material such 
as silica gel. 

The user may inhale the powder in inhalation pas- 
sage 12 either after release of the plunger, or whilst 
the plunger remains depressed. To assist the inha- 
lation, air vents 91 are provided at the lower end of 
inhalation passage 12. 

The majority of components of the inhaler, with 
the exception of compression spring 32, may be made 
of plastics material although other materials may also 
be used. e.g. stainless steel. The inhaler may be 
made of plastics material. The inhaler may be pro- 
vided as a disposable unit, filled with sufficient powder 
for an appropriate number of doses. Alternatively, the 
inhaler may be reflllable, for example by providing a 
removable cap 88 closing the top of the storage cham- 
ber, in association with a foam plug 89. 

Claims 

1. A powder inhaler comprising a housing defining a 
storage chamber for holding powder, a dispens- 
ing chamber from which powder can be drawn by 
inhalation, and means for transferring a 
measured dose of powder from the storage cham- 
ber to the dispensing chamber characterised in 
that the means for transferring a measured dose 
of powder from the storage chamber to the dis- 
pensing chamber comprises a metering member 
(20) having a recess (44) of predetermined 
volume and being reciprocally movable between 
a first position in which powder from the storage 
chamber (14) can enter the recess and a second 
position in which powder in the recess is transfer- 



red to the dispensing chamber and wherein the 
metering member is movable by means of a 
plunger(16) movable atright angles to the meter- 
ing member and having a cam surface (72) 
5 engaging the metering member so that depress- 

ion of the plunger causes the metering member to 
move from its first to its second position, the 
metering member being spring biased to return to 
its first position on release of the plunger. 

10 

2. A powder inhaler as claimed in claim 1 character- 
ised in that a scraper member (26) is provided 
which engages in the recess as the metering 
member moves to its second position to scoop 

15 powder from the recess into the dispensing cham- 

ber. 

3. A powder inhaler as claimed in claim 1 or 2 
characterised in that the recess has an open end 

20 nearest the dispensing chamber and a keeper 

member (46) is provided which closes the open 
end of the recess when the metering member is 
in its first position and is retracted as the metering 
member moves to its second position. 

25 

4. A powder inhaler as claimed in claim 1 character- 
ised in that an agitator member (60) is provided 
and which, in the first position of the metering 
member covers the recess in the metering mem- 

30 ber and which is movable to uncover the recess 

as the metering member moves from its first dosk 
tion towards its second' position, the agitator 
member having at least a portion within the stor- 
age chamber so that movement of the agitator 

35 assists the flow of powder from the storage cham- 

ber into the recess in the metering member. 

5. A powder inhaler as claimed in claim 1 character- 
ised in that the metering member is formed in two 

40 parts one being stationary and one being recipro- 

cally movable between the first position and the 
second position and having an aperture theret- 
hrough forming the recess, the aperture being so 
positioned as to carry powder from the storage 

45 chamber to the dispensing chamber which is for- 

med by a depression in the stationary part of the 
metering member. 

6. A powder inhaler as claimed in claim 5 character- 
so ised in that a dose slide agitator (78) is provided 

for agitate the movable part to assist the powder 
to deposit in the dispensing chamber. 

7. A powder inhaler as claimed in claim 1 character- 
55 ised in that the metering member is movable hori- 
zontally in a lower part of the housing, a 
mouthpiece extends upwards from the dispens- 
ing chamber, the storage chamber extends 
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upwards alongside the mouthpiece and the 
plunger is movable vertically alongside the stor- 
age chamber. 

8. A powder inhaler as claimed in claim 1 character- s 
ised in that the housing contains a desiccant 
chamber (76). 

9. A powder inhaler as claimed in claim 1 character- 
ised in that the plunger is provided with an indi- 10 
cator for indicating the number of doses used. 
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